Improving the reliability of the resist outgas contamination test
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Abstract Increasing the damage rate by changing the incident spectrum

The standard protocol to determine the outgas-contamination potential of an EUV resist 2
has four steps: (1) simultaneously irradiating a withess sample and a resist-coated wafer
with either EUV photons or proxy electrons; (2) using ellipsometry to measure the resulting
carbon growth on the witness sample, (3) cleaning the witness sample with atomic
hydrogen, and (4) using XPS to detect residual non-carbon contaminants on the cleaned
witness sample. An essential requirement for the reliability of the test is to ensure that the
Intensity of the electrons or photons on the witness sample is sufficiently high that the
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* radiation from hot filaments to cryopump o Broadband EUV is helpful
 radiation from a turbo pump 29 * Gives more power to help achieve contamination limited regime (CLR).
= * In the CLR, the CG is insensitive to the spectrum.

* Increased CG limit =» more contaminating resists = more EUV power for CLR
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"g 25 3 two effects: (1) The EUV at much longer wavelengths reached the
. a0 room temperature resist-coated wafer to cause more outgassing. (The RGA spectrum
20 et above 150 amu was ~2 times larger.) (2) As indicated by the flat-top

Commercial instrumented wafer Thermistor glued to wafer | 20 75 30 35 40 damaged Si filter (polysilicon) damaged Si filter (film + mesh) profile, the CG grown on the witness sample was in the CLR.
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